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1 

HtJfBS&ftfC. ^ 1 ^SlWTW^tl^:^ 1 (D^i 
fB^tf)^m^A<Xo 

££*#gfcchT£ii &m 1 um^mm.^n^ x* 30 
mmm 1 KK^fgryHx,, 

J£ S £ cfc 0 * £ £ £ *#« 4: -r * 

If 1 SHK^BSt^/W Xo 

HS*E7] MfB^^X^^^«^coia^R±(7)^ 
»»J4, g^/g (Au, Pt, Pd, Ir, R h coj: "5 

ttT*«^sJBJ:?)^:*», Ru0 2 , I rOz, Re 2 

03 &^tsmn&mityo<i:r)fez>m. a^di, a 

1 , TiN, W, WN, T a S i N, ^tfK-^h • 

-T&m&m 1 tBRcotta^/ w Xo 50 



2 

[■#919] meg 1 ®M«**mtt. s i 02 . ps 

G (*X*y'J*- h • #^X) , BPSG (#n*X 

8 ER^SMtVW X. 

■*B l EtoSgf/H x e 
[»#«1 1] HUfBm2(7)^m#:«^«, Ta 2 Os , 
(Ba, Sr) T i O3 (BSTSfciiBSTO) , B 

a T i O3 , S r T i O3 , P b Z r i- x T i x O3 
(PZT) , PbZrOs, Pbi-x La x T i O3 
(PLT) , Pbi-x La x (Z r y T i i-y ) i- x / 4 

O3 (PLZT) , M^SrB i2 Ta2 O9 (SB 

T) ^D^XWh, /\° 

t*»*h 1 ffi»a>«S'7 ; /\ v r x. 

x^ y ^maicffli* sn* 1 ««K±<o#«*m<J!H>-r 

ISfAWX. 

1 ietCfSr/HX. 
1 4 ] ttE»«^5ytt, 1 WHEl±0>/1 U 7 

iBa^mM-xA-rxo 

ffi. NVRAM^cliFRAMl©tItt^^Uif 0 

a) Sl^lMfUO^I (CC7)^^(Cag«y^ 

t T £ Z. £ «tT * . 

b) MEWBX^y^ftWJ&ttXy^yu-c, SufBa 

c) «ujs*ifc«nB*«*ck^^-->y$n/tx^ 



(3) 
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u 

a) a£@&rtlcS&iX3mfcA--r 7.- 

JitlCioTasfcU mJfBJi 

»Ii£LT. SfffB/N'-f 7 • ;UWlIgPT"^«L-^;U 

\zmun-(7 • *-)ifa\z$zt&$:?%'Tj:mii. 30 

b) mrtBsSS&Sr'J-feXLT, bSIBT,^ y 
§ltB£-B-&Ifg£. 

c) 'J-feX$n^HfifBl^li#:*3«i;^/1^-->i/$nfe 

d) HfrfBa§mWf4©n>7^-— v;PB$s^ttx-y^> 
i^LT, WIB*««:«tDHtri)»««fiX^— 9-*»fiE-r 
Silt. 

e) «a$nfc**tt»*tt*»=i»*-r*iat. £^ 
a. 

[§i#jju 9] BuiB^@«ig±tc ft 2 (omn&ttmo 
ct*»«t^r*ai*5ii 6~i 8<D^?nfrim\zm 



4 

St. *S6Jc*trct*»«fra»*JHl 6-1 8 

L P^/ftU /cK pTL ^5 J 

[0 0 0 1 ] 

*389ltt* DRAMiitfF 

nmttmtmzm^*<D\zmi,iztm <«a«p t) 

[0 0 0 2] 

[fiE*<0tt«] *;tffc:^ h • X£r— JUttDRAMlcB? 

->^, s \n>$2 v£<DMmn>mtn<DKf&> mm 

ftfr^ff/X^-^t: (s c a l a b i l i t 

y) *«e-r*. mm<D&m&. ki^ram (fr 

AM) *3cfctfteG>^#5gttRAM (NVRAM) fflCO^ 
(CMP) *J;tfJRJSte-r:*> • X*y^>^ (R I E) 

Wcm\z$>z> 0 tut}*,. \,*<z>fr<Dj5mz* mmmz 

[0 0 0 3] KR««S!««»:^^j:rX3£B!«A:^ 
[0 0 0 4] 

iiii©CMP-iftij/^- ->^lic, rat^^ 
[0005] *»w©ioBwa, a^Jso^M*wr 

[0006] ^mnnz t>\zm<Dmmz. {tm^mw. 
cmp^; ittm/x. y?-n~j9 z&m tLf^K mm 



(4) 



Mfl 0-4 1 4 7 8 



5 

[0 0 0 7] 

SUfc*^ U^A-f Xlcgl-TS. ^x 

[0008] *stmt* ate**** • n>7?>-v-nm 

tt» Pt©i5&) Jl&JK-eflssn*. n< 

1 a««±©*m (ftgufe "fillings")?* 

[0009] -r^Tcoms^igti. 7u—)-mn&f*nz 

M&$i?ifzlg.^mMzi>5>{7 h • A-f T&^tsm&±iz 

(m6oi»mt>. mm\zi$-tz>&WLn>)7 
<tUT»<) -rasas*!. #m^^y^^B£-r.2.o 30 
[0010] «*©**©8«s#-r*«*c!)*.j/:7 

*trd«t*«T#*. Pt. I r, R 

u, S&llPdit«ut*«T?*4. sa#Mn W« 

*v7isn, 7Z£izftm2?itii&mftnm-c<hK). mm 
>&Lfz£oiz. ftomm*. ««t tr 40 

* C £ «. £ 0 & « £ ft 

[0 0 11] #589I©S#W&fiJj6tt. ^0D<h*30T'* 

ro/^-->^lcHSLfcE«^CD/j:^, ft 
'J y KJI&«l«ff0llttg|*mije-**.«. 50 



6 

BB^UfcS&Kfc&Jg^Af CMPifcli/pup t 

*. mmoicmtm&mt. m%,\zn?-->>fT~^z> 

■ 7'y-;,- Oi iasiVrW t- i- -i=r d d -. v ~i -i't i&V' L, 

*i4. ( 1 ) v ij KtiTitt < mmmM&mm&z 
awft^ttffljjtpjffiTabsri. (2) 

«SF««;:*iJfli-C*SC,i: (JMt©ft**sj;tfx 
(3) ^iW4ilT*5C<!:, (4)V"JyK««lc 

[0 0 12] t£*CD "^.tsv-f" ®3§VimM\t. CMP 
tcj;9. S/cte^/x-^A-y 57 • yn-feXT. K — 
■7b • ^'J->'Jn>(Ccfc0fPe)nT^-5. L*»U ctx 

& (Pt, I r, Ru, Pd©±5ft) (C^LTilfflT- 

[0 0 13] flfl©*i60yTtt. JS^X^-yi7m@tt. CSJ 

B)c£ti^ 0 »©»4j«fcrK»stt. smiths 
— y- e x ^ 57 mffi ± ic fl^fig $ n 5 . 

[0 0 14] *«W«3**WjS:Wj«J4. ^**f-y I- • 7> 
^-;UCDDRAM*3J;^F R AMJCjgLfcX^ -y 

[0 0 15] 

[0 0 16] Ulc(4. *«W©«iS*5«k^fP«*ffi©^ 
[0 0 1 7] m&Xi? yfW.ffi<D 1 OWffil^cSIJg^J 

Sr. mi ( a ) iz^-r. io^, 111 2 ±.izmm 

lS^LTlri*. til OIJ. ffi«(7)^S m^M 
T) ±IC#^$tlfe. H^JS, Csj^tfP t 3*3d;^Pd 
4W3cS@ s kO/«£^„ 3<S®OT|&*3j;?>*^£ti > '^^.^ 
d 01 (a) Tti. 3 0fflP t mt2-D<D ' 



(5) 



ttfflW- 1 0-41 478 



7 

zommmm*. ra— t»©v»jy hp tmstcw 

LTil^:b/ttD>v + >r9' (hil locking)! 

«k*«-eS*. 01 (a) (OHlfiMtt. 21SfflM«5: 
»*AnTH«#. 0 2 tc^-T MHiifi^lt* 

[0 0 18] 01 (b) tt. 3iin©IS«^r »y»5 
lSttSEl (a) CD#fjg£^-r. CICOjgJnB («J 1 

o o o A<Djp$**-r*c:t^T#s) tt. . 
#-*--&*ii«tt©»tt«:i*#-r*. La>u 01 (b) 
x ^ •> ^ m m m m. & wl o> 2 -a- •& t n -5 * *r u r ^ 
[0019] 02 «. ««**v27.hi;:*«««tt«£ 

ffi^An^cVKO^rom^W^SS^JCO^'fc.mi CD*Jg0iJ 20 
SttkT. fStiliJ, 01 (a) roiliilCSffilbT 
(i) IlI4 0ftbOl:. 3**3:fc«:IM*« 
«5«rJHH%. (ii) 6 Srttftrr*. -«t 

l:±ot«**lTHS. fflg*«6*5«fc:Wi3tt. m 

tmm (.mpLH. pd tt5:t*s^, is«s i 
02 tnct^i. cw«it«, ^tB^tife-r^ 

IC^-r^OlC) . ^tl5:S^f4X-y^>^UT. 02© 30 

[0020] 0 5«. nM7.?yt><Dmni&mm3 tm 

HT. 0 2©<gjglC«flU©<«jg^*-ro HSBJf 7f4. # 
mit*fcf4«fiigttt<t-r-2>3:i:*iT#-5*i, *gHfclf{4. 3$ *> 
13«#S; fc(4ii5^m*IS*^^#*-r^ Z £©T'#-5X 

\z. tpmmi 5^. m&m, itm&m. momnttm. 
$.tzi*t&m#t-rz>z iti3£. m46 

/^fcf4s 7*?^sttT-$>n«. s 7 trauimK-ra 

X y^>ycD^B&*mTf£-5C<*:©T-££>Jf 1 5 ©J¥ 



8 

k p t r'-^mtj.^rz[tm^muh<D^ o t>+a-(css< -r 
[0 0 2 1] 06(4. 8#. mmnT-minixtz 

©Pa*JZ»LT«;«AU7tUT«<Wiftfl:4*»<fr* 
>^l£©Jf 7*5j;tf8) SrHfifcU n>-7*--?)lttm 

# g es^s^tt x ^ > y ic «t o rtm 6 «t o u 
(4, x^-v^e^?i<^«.fij.s$w-r^^. 

[0 0 2 2] 0 6<E>#§ii<E>@eg£^fl20iJ£, 07 
0 6©#tig£t4;tfBB#j|c > |^7c73X5'-y^m<l»S 

(4. mm&iftiznftmzn&sitiT&r), zf^wm. 
ut.m—(DW5^m^vx^i>. 0 7»y^yi4. 

m&teJizfi&miz^^-c&isiZum&mT&mm wz. 

*.-5lif4S«ce>-&-5Cli:*iT#-5„ 0 7 CO^ig (If 7 *3 

-T-5) f4. ^»«t^lcLTffS-rsCid^t?#-5. "T^c 
12, 7, 8a)»^JP$l;«UHJilS«:*-r-5« 

l/T. X^-^tSifitftS^^fflf^ (If 7&J: 

w**3«tu:ees^s^ttx.y5 i >ytc«toT, m%& 

(4. x^'^lI^Oaw^ht^O, X^->i7lg 

[0023] 08~0io <Dm-&mm<Dmmmit. t> v 
•7tt.x'$>z>. znzwmfa&HDT^Tiz. tew-mm^— 

*5^©gSTS^5„ 0 8t4^(D*-yytlc*<l<&^ 

[0024] 011 (4. 08 <DQ<Dt) v y«iiT-S-3 
T. n>T f >+Hfm#9 <bllgB (^U— h) 112 0.!: 
£^£f3 >^>+r3 OrtlcettbtlfcfcW^T,, 3> 



(6) 
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£o AU7I1 6£, ffijSEfC»WSC<tt>T**. 01 
0 1 l©ri>7 f >t»4. 0 5 43J:tf06O 

a^M^Sr^r-r^cit^te*^. tu3©it am: 

[0 0 2 5] 0 8-01 O0S^7^1ill 01 
2-01 5{C^£n£IgJCcfcoTf£ST^o s-r* 

<h<i:D&£y^>^ hB£, 1 <t#*^if 2 

£<k9&*S«l 2±lctt»T*. *ttt»»5S, SJS 

STfe§, ^fC, 13, 5*X7^>^LT, 0 13(0 

3>7*-v;Hcft#L (0 14) , J|Jfilyf>y 

lt\ ffljux^—- 3-*»riE-r* (015) 0 $:\z. ftm 20 
j&tz>*)\ &zwttmttm&ffim\zjLy3 L >ifLT. 

[oo2 6] $>2>w*&tz. mn®m6&, 01 6<om 
s:tt)T«. *«atc ttn 3 <D7 5 > tr v bm&m 

IT, 5 >$r-r* (016) o * 

3<£>^mg& (45±«tt»5©»JI) £E£3c-T£o 30 
01 5(7)6 £att0««tttt£. »»3<3DX/^y^SW 
•«cj;t)»j«-r* (01 7) o 

[0 0 2 7] 1 igcoi|f»4Ti^$n/:f-)t(Dl 

Lt^U X 3 tfflJS^^— y-6 14, R|— 

-x3{c^^^>d^^T#, p t <D£?ten&m\z* m 

iiia)n®± n > ^ * - \z ttm 2 n £ a* ^ t s> 

^^nfd3, 15, 7±i:tt*sh&) . 
[0028] ^m<Dm^mm^m^T. t/hx4 0 

(018) (0ct'5^«S[7 ? AWX*f^a!"r-5. t/HX 
4 0 14, «8Sfcli¥*#Sfil2(!:, - ^glSftlCfg 
1 ©it#f[T»«Sftfc» 1 0)«til« 1 4 t , fftjfEJ 
SlS±{:MSnfc«10gt»Il JBl© so 



10 

Matt. »2<z)w«»»Ts«**sti. 2gmy^.^2 

^fc^^7^1I) 14, **^7i/2<Z)]I«±«ca[» 

wyu-hiiict^i:^ $nTl ^ e **** 

\t. 1) 3ojK±©aff* 3 FttJi^a*An6nfc2« 
a«±<o*r», 2) /^-z>^sftfcf-jfcB^i 
x*^, ^^A^^^©fflysj4*««»-e*flianT 

fc*^^*. 0 1 8<Dmfi«Tt4. S@l 014, JSSB 

@6 t^sa-s, 

[0 0 2 9] jg^X* * *««<D*¥±ffiJ:0>aS 2 OIH 
«*«»<08S»i4. W#Wf^Snfc7^-;?t 
^fifi^ (#J*J4\ 01 (b) tX;fcl>T, ^ 

[0 0 3 0] *^a^(7)x^>y^ . n>^>1tcoTfflJcoS 

1 4 *4, ##tt*fcttlfi*S« 1 2 

Mtfitl. &IZ. S i O2 , PSG (^X^y'jy- h • 
JjyTs) . BPSG 

X) , «t»njfigfc: (f 1 owab 1 e) ^fb^, Xtf> 

AcMW^fWUO^^o MAU716H 
[0 0 3 1 ] JKtt/t 'J71 6 14, 8*tt«l:»tS/t U 

T i N, Tai-x S ix N y (0<x<l, y> 

1) . &&z*mm<Dtm&'£/vT^z>o ««/xu7*m 

t4, ix^fy^tttt^^i^T't^L, fc-5l^4iB 
T, §1^7^, llgH±©A'iJ7«f4^4l;* 

[0032] *mn<Dm&x?v>7mmz£>\,*Tiz. m 
3, 6, 8 (Dmmmmtmi*. m&m (au, pt, p 



(7) 
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Mo©i^) , ^fBttttfbtt (Ru0 2 , I r0 2 , 
Re 2 O3 t±E) , mn^mmt^itm (TaN, Ta 

b i 'N i*yji' j i'£./ <j'i'G'»iiL-Ki"'V'i* &*£>• i i -v'J<ii. O 

u) . mt®>&mm&-c&z>mmmm (t i , a i , 

TiN, W, WN, K-yh-^Uy'J^^f) J; 0 

[0 0 3 3] ?SS2CDajf«#*mte. ftftft 
'sD^A^'h, /t-fD^D— ;k U^^-tr (re 

I axor) , «g^P^A'f K St**i2 0Et± "° 

II Ta2 05 , (Ba, Sr) TiOj (BST^fc 
liB S TO) , B a.T i Oj , S r T i Oj , P b Z r 
l-x T i x 03 (P Z T) , PbZr03, Pbi-x L 
a s TiOj (PLT) , Pbi-x L ax (Z r y T i 
l-y ) l-x/4 03 (PLZT) , MtfSrBiiTaz 

09 (SBT) 

[0034] mmLfz^-rnfr<DWiffiffimzm-rz>=i> 

X>-y-S-^-r-5Cl<h^T#^)„ 118©15-15i 
19, 2 0 Kfn-?£vlz, JEtMZtltcPiM, ftPm IE 

mum, £«fcrt*-es 

•5. 

[0 0 3 5] #SIS9§OT&'&X:J'-;/?®ffi£ffl^T. DR 
AMfflW^lffi^tUSf. SfclJNVRAMifcttF 

RAMfflro^Sft^^'Jifoi^ft/^'J • T'n-f 

X £ s£ f -5 - £ T- # -5 . 
[0 0 3 6] *»W«aBBE^X^-y^.«ffi«iS*fP« 

£7,9 vt> nmsmam t ic «t o -nfearr * is * 

U 

b) BfFf2l§m^€r'J-feXLT. lWE^^y^««S«& 40 

c) U-feXSnfcfl»ia»*#*J:^^-r:>d/snfc 
x* ?«liS8£-tic, *«tmo>Wfr>=J >7'*— 
JB*7*7>3r-y h^t-^ISt. 

d) mtmmm^ziyy^-^Am^mu^'y^y 

e) »a*nfc**«»*tt*ici»*r«ifit. £^ 

[0 0 3 7] *fEW<0*iE»^a^X^y^« 50 



12 

18. tt^t,. " 

a) 1t£X*-y^ma»*¥lf£WTSfflJfX 

lite. i»«ttTa»tntfft6«Cl»JJ. SB X^ .y^CDgl 

b) SSX^-y=7^S7jftXu/^>^ fcmtk 

t. ffl^x^-yi7«ffioats^isgo9 -mm" &&&lt 
sum. ^mx"7^<7Die±(c«^ 
izmm LTmmmz&& l. 

c) sas$nfe*s*3«k^^-->^3nfex^^i7 
>y-> h-tts-rsig-t. 

T. ^HPJIiX^— *£Jgp£-r<S>IfI<h, 

[0 0 3 8] te«7jSTl4. a^X^-y^^H^jgfi. 
B (CCJi^^aimffljX^— W«$tl5) Sr. MOT 

-5>„ rewrite. ECFWSSfcie. -rtefc-S. 

a) m&x* y >7nM<D7K.¥M&m-rz>mmx? v t? & 

Bte. 3IM^T;tEttntf&e>£Et>a*, WBX^y^OJS 

>^-rs<Dtca^icffltien-5x/i-y^ • x-^^>^ 
mmmxy^>t/&m&-tz>tzsbiz) . 

b) HtiIBISBX^'yi7CO/ggBM«^(75-r-^TSrX-y5 1 > 
7~LT. Hftfe?S^X^-y^mM»ia{iSfiii(75 
WA*;i/i7Sr^B£-rsig^*.. HufBSSgte. WfB3$m 

7*7^0>it±K**«iztttti,T**«i;:#«EL. 

tw9-->if2tiit7,?y{7n>&mi&o>mmzmnw 
iix ^— y^ff^-r *> is t , 

[0 0 3 9] *^H^^r. -t©»jB«:*j6«l;»tJ«r»T* 
[0 0 4 0] $<ti6<hLT. *mJXDmtiLlzmLTUT 



(8) 
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titzmi<Dmmm%i£. m^WL±\zm^titzmi<D 

^x^ v ?nm<Dmmm±izmf&2tLfz. m^-t^m 
2<Dm2<Dmnfrttm<Dmt. mmmmm<Dm.±{z 

mm*. mmm&A* v zmMtizm^mzmmztiT io 

(2) wimm&x*v?nm\$. i^^x±<Dmi^u 

n<tm\z. mzm2<Dmmmmztfm-f2>miz. am 
$tiT/t^-->^$n, Mmm2<Dmm&ttm<Dm2 

(3> mzm&x^yzmmt. / >&<it)2iw«4 
jzQfco. zn<btm<DoiE>'pt£< <£b—jj<Dttmt. 20 
m^<Dmmm<Dnti\z. nm^nx/^-->^^n^> 
^t&&mt'rz>±m (d \zmm.(Dm%^n^ x 0 

WL£-?z>±m (i) tzfs®om»^A<Xo 

(1) JCfESfccDftM^/W Xo 

(6) mrffi^x^^^mffi^> *im^-x<h. »ss 30 

(1) icEK^fiS^WX. 

(7) «nH«^x^y^*ffioiaajK±©5i««» 

A&K (Au, Pt, P*d, I r, Rh <D<£vfc) 

( 8 > mtmsx ^ * 5 mm<D 1 isK±o*ttt» 
»^6atfn«^t*»«fr*±iB (1) tcfBis^m 

(9) HffEa^x^-/i7«ffi<7)ia»£ji±©*«*r» 

i 0 SItf c i S«fli t*±E (l) iz 

mmnmm.'T^ x„ 

(10) 89ia« , &x^-/i7«ffi(Diaaei±<D3»«»» 

tt. Ru0 2 , I r O2, Re2 O3 *^tfW*14KYb 

«j«toa*»*^atfn-6^ts»*t'rs±iE (1) 

It, Ti, A 1 , TiN, W, WN, T a S i N, &cfc 50 



14 

IB (1) CiBt«Dt*f/H X. 

»«#afKWi o satins c ts«f«tt« 

±13 (1) iCE*c£>®Mx/WXo 

(i 3) mMzminmmmmi*. sio 2 , psg 

»X^yU^r-h.^7X) , BPSG (#n*X* 
#^X, SiN Xl A 1 2 O3 . -n^,C7)#J£^^:[ija 

(12) i:B*CDiaT/H7. 

d4) tte«2a)Bfi#in m$m&x*y?nm 
<r> m mm&± \z <d&m0l s n * c t & &m t ? z> ±f 2 

(1) CfEi0)iMf/H7 o 

(15) fflE«2<Z>R«#imtt. Ta 2 Os , (B 
a, Sr) T i O3 (BSTSftUBSTO) . BaT 

i O3 . SrTiOs, PbZri- x Tix03 (PZ 
T) , P b Z r O3 , P bi-x L a x T i O3 (PL 
T) , P bi- x L a x (Zr y Ti i- y ) i- x/A O3 
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